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I BUTlIjl Sr SHE! Bfrr i.^E— ^ir^fil^. 
K=E - * (i . 5fe4i t ISiESPJLXftjWR 0 ft ft *i 4 HUE 
ivCHfcWKRtt &*LfcflPKcoa- ? b , i 
cod- ^^fflffitRftfeiifcWfSPK^Xf— ^ fc £fit 

gB* i ISit^ix-g > i: i: i>tc. 1Wie»flj:ft<0»lilfcli, 15 
3OTftaHc*K@ ftfctt 0 ft ft btihmNKWWt h 
ix, 

MBKftgBcoftSilCt J . frKOTUBK^TflWIW* 

Me*»oa»Hcii. iitiffiJRftgR 

(cl^r»^T'BiIf^]Rftfflts^M^«»* ^ »)S^i^, 
i>^rf6]coBfrie^?Lxm(7)^i) sr^s-r s wate****** 

^'MBttlSIl] 0 tc IIIIk W $ its 1 3S<7)*f6] t huIB 
SjfUftMII $ itTSv > S M* fc It* vSB 

k*«£*u friBWK^*>-i^tt, n*rtfc<>fc-»T 
i 3 ] n$g 2 KKa«»?u6siBtctj , 30 

fMBMII&trtflKi, fffBroftffikflieVM^^ix-f 

itmm 3 imm 2 t r^msm 3 iztmnmm 

fflBMMtfrbtiflUi. frieffiftffikBuIBttWco-eit-?-' 

t& f-n-a t w txt£hz.tmwib -r*m& 

[ l»* Jl 5 ] it««2*»^,iS*«4COV^-rtl*HCfe» 40 

c w^ii 6 1 m^m i a> <o w^ii 5 co v vf *ta>{;;ies8 

eO&fUSgfcfc^T. 

WiEJRft»»4, 1IHEEHK«it:«IKattCR»t4>n'C 

ftrtfcOn-^i. ^con-^^hJlffi^iStf^ix^nff 
ttco^r-? k SrtMT iTiBlaHEItt&Witftlal 0 (ci§ME$ 
^l.iplcm$n.T'5:.|. ; &-^<OHuK[HllKttco$feSgC 50 



1t^2 00 2-3 37 l33 
2 

k ofttt^ix, frSEHitKiii o £®wm*it buxms. 
mmzmtf&tih b b t>K, ^cs«H'j»£8?w- 

mmmmtmb. ffl&mx%n9mb*-%.2ittz 
ymx-m^m t 2 ti . a>o . l fcttn-cneMii 

[ 8 ] IS^3S 7 {cie®co^?Llft fcut« 
'IE««liI0tEBESa65it**Wfcifio*|ft|t:liISft.T 

i 

I^KBfc»jS$^fel5ffi«»-&*)-if»« , slilBKft 
JtggfefcK^t h X o . ffl*|6lt:*>fcr>TJgfigSflfcl!3 

[000 13 
[00023 

[^*co^«3 KR^nJtn^y-hScoSSrffl^-f 
^^rffitL-c, S-f^tOMS-^^<< "9Jt*, CtO<0 

bth-ftmtfhh. z.<r>b%T>m&. miunftmm 

tcRJtfcJ^fcJRS **6ii:fc:J:oTiE»Sfi*. Cl<0 

r 4 -V t y K^SSf - -y r^r k**'4> ^ S Rtg^cco t' >y 
HS' : S-ri.$?Llftk Ltconrt'-y Yb. Iconrt' 

izXixny-rv-bzmiL, nmwxTZ&M®. 

Rfflc05t^fiS;$fi4 . dcoi p ^rSJUKBi; IX , iS 
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if JD § * £ K**** $ tlX ft T H & . 
[00 03] 

Ctt. t'>vh<OffimZ'Jr%<bb250m/mi niZ? 10 
sag****, -tit. TVij'k'm-fh'Kk^fh 

X'Z(Dffl&Z'&&i%-£. 3Th*7h*4 00 0 rpmJ3l 

ftSnrt'-y Mi2 00 0 r pmOTTfHV^ftSfc 
ft, 37t'7 h £ * j^ffc J -5 T [Uteii&fcBt 9 ttT t 

0 *v vWSHifc:** - k tt$r*»o fc . L*>1&# 
A>, 3 T t' 7 b £ <D £ ifc * i^TCK 0 tttt 5 MfX' 

ttJRft.&.Iktt!8L<. 40 00-1 0000 rpm<7) 20 

t-c^?u$is*%T-r 1. 1 ^tzmmzim lx 

[0004] *»BBU % ±KftWf K«*T2r$:h.fc*i 

<nx'h->x . ^fLxflr^wii k miKWig k s-^-ttta 

if 0lKB$iO»$r ffl £ & ,1 k <9T" ft & SffLSIKfttf Sffl. 

kfcfc*. 

[0005] 

M£M>Vf6*:ftftW£] «6BWt»W*fcft 

t. *»DJtt, jaTwfluas*»fflLfc. m 30 

•vh^IStt^tU «»lilOlc|lHclB«lS*t<tT«l«* 
fi5fci»KiM 6 ^FUft k . IfflgJLlJl t ESSIE 

ftfcffitffto-* k . Cfto-^ftWfiBfclfctt&ft.fc 
P3fii««Xf-^ k £ff £TtiHElBlffitt&Hiift® 0 (CHI 

m htih b b t iz . usa»f mifts«£tt . msgR 40 

f £J!5ttgBft5fcSSil ttt . «rK«]K»CB^Kttiil3WB 

ixtts t ffie^Bttffi<o^n^fifc(i. ffrenuR^rm t?G 
ot»«s*u fireiinGMaMNU: . urBasfLia^xn 

toft ffiiESffLift ft»» $• i^tt & tttf&fcetf d flttft 

Sft&J^KU:. 50 
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[00 06] ZO£o%mf&.b IKZblZ* 0. SPJLI 
aftSSflJft*IJias£ EM^ft«Mft»tf S9HCJR 0 tt 
(tS^tlciO. ^TLI^misM^ffl^ffiOttJtS 

z.btfx*h. giixMiWottvimzit, mxs, 
mmmw^x®miftmzfafr^x®fri%tfh 
n 9 tttt& . c « t ft . ©tt® t ^ffitiSft-enmtig 

Wfttt*gi:#?LlftOffl*Ii: X. o KS^KIK 

£U Wfflk*Mk#3$UcB#,rC\ QCttOM 

T, ^TLIA^tttlt mmntiib i%mz-Sb^Z Z b 

* { t'ft4„ 

[ o o o 7 j at. Huierott^fc S5fe*iMa5ft'enm 
cti, fiiB^TLift^miswisiE] o izm&mmti&i) 

si^vgpi: i&imt m&zti, msm^b^u 

[0 0 08] .KO^&fMt UfcifcKJ: 0, $?LX 
MitfWtzX -iX®mz®WMlzm®lX'Z S «fc 3 (c$r* 
tt 0 T'=5r < . SRLftKli. IS^^fctt^^t^'iS 
BBSfiit i 0 , ^HmftKOttttHltt^fti 

m&tifcomimwi&zbtfX'Zh. *r«^ix 

f«SC*l»$-fr*l5» ^fLlfttt. HHatttl*l*»o-C«l 
IRE 0 C0!|£L>5:#f>jIff1-& . ft Jftf 

iz-mz-t L>ti& . zolx, ^\x^mmbmM 

Ubi^z-kbikhZbtfX'Zh. 

[ o o o 9 ] itiiettis^rt>-<i-a5«i, fjieixtt®k 

fflfi^fflftfix-e'ii^, ffl*i*ic^/i:-5TJB*S<xfc 
5?^ k SggifoWft^- S mgp k £ * U:flfj£ k $ fiT t> 

[0010] Zcr>ig&, mJjfolz®-7Xmi&VtizBl&, 

ztiti&knmtf* muMz^x^mwcm- 

®.0MmmmiZ$*>Mt>1l2> IkfcJ: oT^dHftft 
tiH k HHeWH k a^Htc-a $ * tix & . 

[oo 1 1 1 mimm^b^mt. Mienxttsk 

[00 1.2] Z<7)Z. o %m$Lb LtzZb t<t 0 . ^TLX 

^TLIft^m^ k HHsttia k * -St 3 -tt S £ k * 5 t' ft 

ift-f-^'-Btt, 5Xttffik*MOB^ 
(♦ctfcfc o X ZtiZtiWiS&tiX v >T t <k O L . *> I) V % 

[0013] $ iriaRttWttiiriEit+xWJB* 
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^ismvmzn ixm & ai Mmiz* c>%wztb. 
mwm&m i ^mm izmm s nx *> . * s/*«^ 

[ o o 1 4 1 4fe, maRttiBtt. mEimEH(c«Ri 

£fcRtt£>ivavtiJ:K ^i^iMiUc;!: 

x-h. mimmmiEmzMfflmiiz-%.z-<t& «t a io 
tc«k o T»?mi^«i»*iaiK«iat-a$-i!:4 - 1 # 
[ooi5] it, EWBtt^jtai^nT-* 

mzmibtitzffiViW-? b . ;<on-^(^WK 

EUlKMKOjfeiBKJR 0 ft tt 6ft. . Tnif EfflHIH 0 tcHHSIBi) 
ot, Httttt»*Sii4i:i:t»t:. jfeJSfcWfflfflfe* 20 

=5t«M#Bj£$*U iiKIBl, fffE«ill*(6](c>B 
-9TdUI**>*«36W*8*i, K!«R£;bHt«li. file 

*J:3tc»R;S:h.4J:$fc:U:. 
[00 16] CKOAdsfiraiRfcLfcifcfcJ:*). S£7LX 

K0#(tS. Httmb*MSB*>*ti*titzWi 

iRf+ffitifBiiBt^ssfU^jjSfc, unBttoN 40 
t\ ^lULMmmbmmmut^mmz^h^thzb 
tooi7] ttz. mimumz\t, mmnrnzm^ 
^(oifrnz^tixmrn-th *is»iffii&$ti. mm 

[0 0 18] Zcr>£ 0 ftffitfZb LKZ blzi:*). ^fLX 
J*#^fcEME«ifc»R'C& 6 J: 0 k&i&wm: 50 
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< . m* : J%t>bM*i!Ubifim,b b hizmmmzx 
vmrnz m hzb i . *ftffi&Kf<ra«c«K* 

KU^feJSfftl.. cokSra^rifi|fc:»)SSnfc«ia 
^-fr^SVHcEBg L« ! f.l^ ltf??lIjl£3Si*i 

u mtett^wis b &m.S:Comm b jweii t-a $ # 

t>tih. Id IX. &1lI.M<D$mb®ffll$iWibZ®% 
t,z-£hm>ZbtfX%h. 

[ o o 1 9 ] m s mmmm&wzmmuit 

izbt^xBti&tiKm&lz&^-t&Xo. wm\zb 
t^XB&ZtifzmbZtiX^XitX^. 

[0020] zcr))%&. m^Mzm-oxmzmzmfS, 
ztuz&kwmtf* mttmzfe^x&mtitcmz 

mtk mmmmbtfiEmz-mzitctih. 

[002 1] 

iwnnmmnmB] jar, *fmz£bm&s.im 
mzm-i%mnt&. lai^otastc. *%mzm 

it. IMS, fipfl ate, tmHE#fr, fiF*l b 

9 am^^^h^-^bmt) ^tlss 

**1 att. QS1 bbSimzmfbtl. S^3fcilS 
$^C^ft4(C, ±T«^4 1 iitLXffliyj V? V 
2Z£mitfcffimbZixXt3 r ) . ±T<iffl4 1 

[ 0 0 2 2 ] *W U-^ h^-^ 2 (i. tt?Ti«:iI* { EnJP$ 

^r^i2 (Eft«) *«wi K^yatjBissnfc 

1 ate»KittK«R*it, Z<T>7m> 1 2 
tR«*<037tV h 1 3 (^?LIS) * { EKI*1 1 b 
5> Hc^ii-f S X a K»R "TIEt W 0 fttt htlX V . 
[0023] ZZX\ 7yr? 1 2(i. 4>^WHgnfii^ 
tMU ^8ffl!l^HHK«l ljti8«0*i^l 1 a tctS 
£**tt*S'*Sl2a*<. 4fe. 5feSIIJ(C{i» 37t'7 
h 1 3«a»l**]R")#*t^<titt*5^Sl 2 b*<[Htett 

i Kntmo-fj^zm^xmi^fix^h. zzx\ m 

2ati. ^?LB§co[hIIS^J; oTEKW 1 HC«S 

2<9jfc«M<0iBK£ti. 37t7 M 3tC»^]Rftffl 
1 2c*W§ix 1 ;iOMB12ci(;. HRO^rifii 
te«»ofcR««<oi!lia^*^iS5<fel 2 d*<JS*iflifc:*> 

[00 24] 3 7h' 7 M 3*i, ttfl* { 2 0~2 
5 mmOP]jSI«t»RS*Ut+SWf- 1 4<9ftS£ 
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rt'-y h i 3ti. 4«o$feaw;, 

iTV^fc. -fLT. ^a7t^yM3fr«Hl9KII] 

H5«-f*J:3fc:fllJS3ivO*a. art'^y h l 3cr>a 
tHHICtt, 7 ^7'? 1 2tK9ft»t4>*i-&»li»l 3 a 
rtWtfciVCH*. £0*KflKl 3 afcli. T^T^ 1 
2»tt*i ? » 1 2 be«£-r&it*y» 1 3 btfaTtf 
■y h 1 3C0WHO' Srfoca-jTfcJSSfU ZCOM* : J 
ft 1 3 bjWftS<i*W>*»JW»feJ1.*fc|i!i*»-jTBai 
1~«J:d(cllSl 3ctf5Sft&ivcvi6. *LT, <r?> 

«ssi 3c c7)S5Sijc7)atz, r^r^ 1 2 tajx/croft 

I12c tcS«^ri6*#IKIB 1 3 diW8j£$*u $ h 

(C, ^1 2dfc*fJ&t3>ffifi£{4s a7t'-y h 1 3<0 
WHO' #fllCi&-»fcirottalllB5&#-r6IHMl 3e 

3& f fltfirftici5fcor»jfisnr^&. ^1 3 c 

OT7t- 7 M 3&mcr8i/c, ffi^i 3 f m 

v*4. *fc. tt*S*»l 3b{i, SHU$tf>a7t'-y h 1 
3«EH6tJ:or» 37 1* y M 3W7'T7fl 2 fc«f 
feo»t^4i*jgt^S*iTif^. ±IE£*1 '2dfc 
Dfl«13efc{i. EI&M 1 1 OttKQ , aTb'-y M 

*>62f|6K937t'-y t- 1 308»«r*<SS-*-&*li«l£*>tf 

[00 2 5] ±»LT*fcJ:3fc. *W U?h*-*2 
<4. HIIkWI 1 KltttSiifclftf *4 3Th*-y h 1 3 

£ ^^VAQHEfiHHMRSrffl v vfteWf 0$k$ •£* 
h:M 7'?) ; E-:?T\ 4 00 0~9 5 00 r pm<7) 

^fi^a^/W^m^fLt^So-^ 1 7 ;<0o- 
* 1 7<OMHB5lcRttfcii. 7kW&5£3rt&n®«0 

*i. H5lfic?-^ 1 7c7)4"WcffM$it!tffijl?Ll 7 art 

CHSSflTV^S. >\*)¥yy\ 6<?)±Sg|51 6aW 
Tffi«l 6 b0)rtfflfcHL o-? 1 2SrEWSSttK3t^ 
•f htzibffM&t 19a, 19 b^it-f <X|gS$ixTV> 
S. f5:*)t>, iS19a, 1 9 b{4, n-? l 
'bfcrftilSfifcElilEftlil l<^±TSSB£#£3d$-t&<}: 

d o x fe o . wmm 1 1 -kquhew 1 1 m 
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[0 0 26] iW^l^ht-^CD&SStWCfci. 0 

Ktt 1 1 co^asu t mmw&vwmwMzmiiz tut 

is-iVU 3 8 i EHe § ft § 0K* fofc 

8& 2 0 fc , 0f£«dtft& 2 0 0±tC®S$ ft, EUstt 
1 lc7)f^g|3$riRy>l.±g|5>N'7^y^2 1 fctf&tt&.ft. 

nxonan, 1 1 a fcaa-t4au»2 2tmsLZtixti 

0. CK7M22I4, ±«AT>i/*y^2 lWfflRrtiHP 

i/y/2 1 so«S§2 2 SriiO , 01611 1 1 ^Kffil 1 1 

h'v h 1 5 t«l:4ISH!fflBf*«J$aJSn6 ± o £%iX^ 

20 gC3Hcti, =JfA"y7'3 2*<iata^@]^ili)<):-5t 
^roTV^. Ic0df-v>y7 , 3 2tc{i, -e^'WCfflilTL 

tt . # ^ «y 7' 3 2 <0» ilTL 3 4 WSteiM 1 1 <DH517l 
1 1 ataffl1-|,3gilfL3 5*«$ixTV^S. 

r, znt>s.^izm&iKW&ii3 4 , mmii3 5Rv : 

*ffl7Ll 1 atC«..fl«aifl»3 6*«lfjl$<fC^4. & 
fc, ffttJ^3 6fcdfA--y7°3 20ffa?L3 4 tWHtC 
14. 0'Jy^'37*^{t^>ixTx-;U$ilT^I.. 
[0 0 27 ] ^2 5t4. ^>fV^ h^E-^2c7) 

[ o o 2 8 ] r-r b*-? 2 caswat^flafrt* 
i b ti , ms** 5 m i s zuz. wmm\,z& 

lSr*U7tA^y-7'^5 2Sr[iS^tV>S. miS**5 
C{4, X-f -yf5 3t,Ztoz.X. XJlWcoWMCOVf 

gmffi&iz mix m-M^iM. ?r « maoa^ 

40 4 'yf-5 4* ? iS(t^nr^|.. ^r*3. iiT14ilS$n 

[0029 3 ^fL^S** 1 a«4, m$U6W 

*»HW*fca^EWE»BIBSo4*6 It, 

2<nmz*^jxX'mttiii&lfWitZi}:fz 0 . ttS 

mznmz-t&v-t-y b#?>6 2tmftt>tix^h. 

50 [0030] ±IS^fL^S*f* Utlll b tcomz 
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«, :y--7^7#i£H-&ft.TVvg,. dO^-r^7(i. 
fttf, T— xat^*«— «rc9l # El Sixi J: d *=» 

tt, 7-*ttSW>je», bfc««$ 
6. *LT» Hf*^<-7 4«, £ft£>ims«ftog 

g|g|57ai;, t-^«IRSgtt«7bi:C*aftt^«o-C 
« 9ft»tfe*lT*J 0 , 7-7*^ 7#*tSi«S*iT t> , 

i o o 3 1 ] mz. iimfocowivm 1 eyrtm. mt 20 

fc*?LSiE 1 v vfc a v 9 U - h C ^ttSfJlftlKteo 
Ml 1 c0fii*OC-&t)-fr s gJimozTh'-y hi 3COM 

m^fazt&cDirmzmi&ztttfh. arts m 3 

*>lt*y» 13 b £7^7*? 1 2tf>ffi*vgB 1 2 b tc£ 

t&X,TlT<'. £Ofc£. nrt'-y h 1 3ii, ntKom 

otciniisL^^r^r^i 2tci6i*^TjtA, mujM 

t,zBi&Ztit:3gk 1 2 d k Dflgfl 1 3 e b tfStKcQKL 
#J«S*lfcS^l 2dc0i!lffl*s, WKO' ^fofciB-jT 30 

fclC«J:oT37£-yM 3£*l*lU Mfffll 2ctf 
fliiffl 1 3 d t tfMm ltz$f&X\ QMEtt 1 1 DDttft O i: 
rJTf-y h 1 3<50(ttHO' fc#jBW=-RS-»*-4>*U. 
[00 32] art'y hi 3tf®Whl lteWOWtfe 

2 Sr. h CcogffS^TLfflfflC IDEM 1 1 

<0««36«-iWS J: o lz{ZWm U 3 £ 3 V ? 'J 

[0 0 3 3] i<?5J:^K:aP?USa*ftl a*3V^y- 40 

h c kiss £> , 9mj£B*#&&& 7 a zmimu 

#flsl at. *-*ira«««7b*1tiBl bfc»«L 
-CSfflSSS*:* 1 a 1 b ir^PJj^-7^7 lei 
oTIgSWCjgaS-f ®S 1 hCOX-i VXA >/j-53 
t O N |«c L . S8WBE«»0ll<OftS«»C-&*)* , r * 
attain -y f- 5 4 fcKJg-f * . 'J -fc -y b V62 
£I¥U h*z-7 2ff)77i'2 5HitaWE£ 

7 (*«.V>{±^r-^18) <?D3^;l/ 
iCfflmt. o-? 1 7S-4 0 0 0 r pmULh£7)«j$tCT 



=ttH2 0 0 2-3 3 7 1 3 3 
1 0 

& I *}«bjett*&§Sia> 6 f - * - 7 2 4 L T £ 

m&ti. ico&fcommmi, mim6i,zmit>tit:® 

mS&USto & & 6 1 2r EW- Z t lz X r> X 'rt 0 . 
[0034] *LT. iWKJBttJUr, »»»W4 1 
fcJ:-5-C^U^h ; &-^2S:TK$*SC:tfcJ: , 9, 

mew 1 1 cr>fij&mzm& ttzmmi o kuhr^-* n r 

its. ioJ:d^^fLf^+tct*>y hi 5^ay?'J- 

1^^ h*-?2<7)®mw®\wzig>£izte, m 

4) . fc*£% C h 9 -f 7 v ? SiJ«gE 5 8 h«aw>j£ 
?Ift^llsISLT{iffl$iJffllg|55 6*^<7)Jll7J* i: 5r<^l»J; 

3 tcaas u-cjs < . £ d ur, t'-y hi 5 

y^-n -y ^^»U-C^fL#m* f 4"lfr$it^*&t 
RS-frifcAt'J-fe-y h#^y6 2*fft. STLf^K 

)vi <m*mtmdxx ^htzMzmcom^mikm. 

[003 5] ££T\ r^l^^h^-^2Sr±#$^T 
ytH*>^h'-y h 1 5£9l»tt»fclWc. 37b'7 h 1 3 
rtt37* t »eLfc*^*i. fflJH»3 6Sr5fe»^}ftii 
•t. 

[0036] IMcoX -5 (c49ttOJBnuz iiitf, mis 
Ml l£HH63-£S£fcfcJ:'J. £»0*i«l lfcBXO 

jittfltCJ: I h)U?coim»ik$:%<tZ b *>'T'# . HI 
KM 1 1 OliixSrS/jNRgtKP£ I Z b tfV # . gfl^S 
*(*:l a@f*:i>/jN^- gft-fb$ill>. ^LT. £iltj; 
•9^?L^S**1 afi0JR'3SlVi1tS:|S]±$-ti-5£t^T' 

* . mutmwzm--t &fmhm>\mzi&mz-tt&z. 

btfX'%1. 
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ABSTRACT: 

i 

PROBLEM TO BE SOLVED: To provide a perforating apparatus which can 
suppress 

a vibration at the time of rapid rotation by matching an axis of a 
perforating 

tool to a revolving axis and to provide the perforating tool. 

SOLUTION: The perforating apparatus 1 comprises a cylindrical core 
bit 13 

having a bit 15 provided at a distal end, and a direct motor 2 for 
rotatably 

driving the bit 13. The motor 2 has a cylindrical rotor 17 having a 
rotational 

shaft 11 having the bit 13 mounted at the distal end and integrally 
provided 

through the rotor 17, and a cylindrical stator 18 provided on a 
peripheral 

surface of the rotor 17. The apparatus 1 further comprises an 
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adapter 12 

provided at the distal end of the shaft 11, an attaching/detaching 
part 13a 

provided at a base end side of the bit 13, and a protruding strip 12d 
and a 

recess 13e provided as axis matching parts at the adapter 12 and the 
part 13a. 
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